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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of a lens characterized by to include the process which is made to 
harden the process to which the liquid containing the ingredient for forming a lens in the process which 
forms the pattern by wettability difference in the front face of a base material, and the part which has 
the specific wettability of said support surface is made to adhere, and the liquid containing the 
ingredient for forming said lens, and forms a lens. 

[Claim 2] The manufacture approach of a lens according to claim 1 that said base material is 
transparent. 

[Claim 3] The manufacture approach of a lens according to claim 1 that said lens is a micro lens. 
[Claim 4] The manufacture approach of a lens according to claim 3 which serves as a micro-lens array 
by arranging said micro lens regularly. 

[Claim 5] The manufacture approach of a lens according to claim 1 that said lens is colored 
monochrome or two or more colors. 

[Claim 6] The manufacture approach of a lens according to claim 4 which said micro lens is regularly 
arranged and is made into a colored micro-lens array by carrying out two or more color arrangement of 
the lens colored the specific color. 

[Claim 7] The manufacture approach of a lens according to claim 1 which forms the pattern by 

wettability difference in the front face of said base material according to a photocatalyst operation by 

coming to form the photocatalyst content layer to which said base material contains a photocatalyst 

and a binder on the front face, and irradiating light at said photocatalyst content layer. 

[Claim 8] The manufacture approach of a lens according to claim 7 that said photocatalyst content layer 

is what contains the optical semi-conducting material and the binder component as a photocatalyst at 

least. 

[Claim 9] The manufacture approach of a lens according to claim 7 to which the liquid containing the 
ingredient for forming said lens on the part where wettability changed with the optical exposures of said 
base material is made to adhere. 

[Claim 10] The manufacture approach of a lens according to claim 7 to which the liquid containing the 
ingredient for forming said lens on the part where wettability is not changing, without receiving the 
optical exposure of said base material is made to adhere. 

[Claim 11] The manufacture approach of a lens according to claim 1 of making the liquid containing the 
ingredient for forming said lens adhering to said base material by coating. 

[Claim 12] The manufacture approach of a lens according to claim 1 of making the liquid containing the 
ingredient for forming said lens adhering to said base material by the nozzle regurgitation. 
[Claim 13] The manufacture approach of a lens according to claim 1 of obtaining a colored micro-lens 
array by making the liquid containing the ingredient for forming said colored lens adhering to said base 
material by the nozzle regurgitation from the nozzle of each of each color by the need color number. 
[Claim 14] The manufacture approach of a lens according to claim 1 of obtaining the colored micro-lens 
array of two or more colors to one base material by repeating an approach according to claim 1 for 
every color of a lens. 
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[Claim 15] The manufacture approach of a lens according to claim 1 of adjusting the focal distance of a 
lens by changing the amount which makes the liquid containing the ingredient for forming said lens 
adhering to said base material. 

[Claim 16] The process which forms the pattern by the wettability difference for forming the protection- 
frorrHight layer pattern corresponding to a lens pattern in the rear face which is the side which does 
not form the lens of said transparence base material further in the manufacture approach of a lens 
according to claim 2, The process to which the liquid containing the ingredient for forming a protection- 
frorrHight layer in the part which has the specific wettability of said protection-fronrHight layer pattern 
of said base material is made to adhere, The manufacture approach of a lens characterized by including 
the process which is made to harden the liquid containing the ingredient for forming said protection- 
fronrHight layer, and forms a protection-fronrHight layer of having a protection-fronrHight layer. 
[Claim 17] The manufacture approach of a lens of making the liquid containing the ingredient for forming 
said protection-from-light layer adhering to said base material by coating and of having a protection- 
fronrHight layer according to claim 16. 

[Claim 18] The manufacture approach of a lens of making the liquid containing the ingredient for forming 
said protection-fronrHight layer adhering to said base material by the nozzle regurgitation and of having 
a protection-fronrHight layer according to claim 16. 

[Claim 19] The lens which has the photocatalyst content layer from which wettability changes according 
to an operation of a photocatalyst, and is characterized by forming the lens on the part where the 
wettability of a photocatalyst content layer changed, or the part where wettability is not changing a 
transparence base material and by carrying out an optical exposure. 

[Claim 20] The lens according to claim 1 9 with which it has the photocatalyst content layer from which 
wettability changes an operation of a photocatalyst at the rear face which is the side in which the lens 
of said transparence base material is not formed, and the protection-from-light layer pattern 
corresponding to a lens pattern is formed by carrying out an optical exposure at it on the part where the 
wettability of a photocatalyst content layer changed, or the part where wettability is not changing. 
[Claim 21] The micro-lens array which a lens according to claim 19 or 20 is a micro lens, and comes to 
arrange said micro lens in the shape of an array. 

[Claim 22] The colored micro-lens array which is the colored micro lens which a lens according to claim 
19 or 20 turns into from two or more colors and which comes to arrange said colored micro lens in the 
shape of an array. 

[Claim 23] Image pick-up equipment which comes to use a micro-lens array according to claim 21 or 22 
or a colored micro-lens array. 

[Claim 24] The display which comes to use a micro-lens array according to claim 21 or 22 or a colored 
micro-lens array. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a suitable micro-lens array to use for the image pick-up 
equipment using CCD etc., and the display using liquid crystal etc. suitably especially, and its 
manufacture approach about a lens and its manufacture approach. 
[0002] 

[Description of the Prior Art] The need as the components which the micro-lens array which has 
arranged especially a micro lens or a micro lens regularly, and constituted it among the lenses used from 
the former is used in the field of fine OPUTIKUSU and others, for example, constitute a liquid crystal 
display, and components contiguous to the charge coupling mold solid state image sensor (CCD) used 
for a video camera etc. is increasing. 

[0003] After obtaining a clear layer heat deformation resin pattern as the manufacture approach of such 
a micro lens by etching which minded [ JP, 3-21 901, A and ] the mask like a publication, for example, the 
approach of making transform a heat deformation resin pattern with heating, and forming a micro lens is 
learned, however, the advance of etching of this approach is isotropy — etc. — formation of a detailed 
lens was difficult because of the reason, and the process was complicated in adjustment of the focal 
distance of a lens having constraint. 

[0004] Moreover, the approach of forming a micro-lens array is learned by making it harden like the 
publication to JP,2-165932,A as the another manufacture approach of a micro lens, after breathing out 
lens raw material liquid as a globule on a transparence substrate. However, since a lens configuration 
was restrained by the contact angle of a transparence substrate and lens raw material liquid, it was 
difficult for this approach to adjust a focal distance. Moreover, in order to acquire a specific contact 
angle, lens raw material liquid with specific surface tension had to be chosen, and the width of face of 
ingredient selection was narrow. Moreover, the configuration of the contact surface was restricted 
circularly and was not able to have the contact surface of a polygon pattern. Moreover, since lens raw 
material liquid and a base material had to be made to repel when it was going to raise the curvature of a 
lens conventionally, there was also a trouble that adhesive strength got worse. 

[0005] Moreover, the method of realizing the function which the micro-lens array and the colored filter 
array which carried out the laminating of two or more color filters, and constituted them bore like a 
JP,5-206429,A publication in a single colored micro-lens array layer is proposed. 
[0006] There is a method of forming a colored filter array in JP,5-206429,A by the photolithography 
method like a publication, for example, forming the mold of a micro lens on each colored filter as the 
manufacture approach of such a colored micro-lens array, moving this mold to a colored filter array, and 
micro-lens-izing a colored filter array by isotropic etching. Moreover, there is a method of being filled up 
with the lens formation ingredient which formed the crevice of a lens configuration in the glass substrate, 
and was colored the part corresponding to each color by the photoresist and glass etching like a 
Japanese-Patent-Application-No. No. 201 793 [ eight to ] official report publication. However, if a lens 
will be formed [ in / a process is very complicated and / the latter example ] in the crevice of a glass 
substrate and the refractive index of a lens formation ingredient with very difficult control of an etching 
process was not enlarged in the former example, there was a problem that the lens effectiveness was 
not acquired. 
[0007] 

[Problem(s) to be Solved by the Invention] This invention solves the above-mentioned technical problem, 
it is the approach of manufacturing a lens, and especially, it is an easy process and it tends to offer 
[the purpose of this invention can manufacture a detailed micro lens with a sufficient location precision, 
and a micro-lens array, and ] the lens, micro lens, and micro-lens array which also manufactured 
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modification of the focal distance of a micro lens by the approach in the easy manufacture approach list. 
[0008] 

[Means for Solving the Problem] this invention persons found out that the above-mentioned purpose 
could be attained by making the liquid containing the ingredient for forming a lens adhere alternatively, 
making it harden, and forming a lens on the pattern by wettability difference. That is, the manufacture 
approach of the lens of this invention is the approach characterized by to include the process which is 
made to harden the process to which the liquid containing the ingredient for forming a lens in the 
process which forms the pattern by wettability difference in the front face of a base material, and the 
part which has the specific wettability of said support surface is made to adhere, and the liquid 
containing the ingredient for forming said lens, and forms a lens. 
[0009] 

[Embodiment of the Invention] The base material in pattern (wettability) this invention by wettability 
difference has the wettability difference distinguished by the part to which the liquid (henceforth lens 
raw material liquid) containing the ingredient for forming a lens in the front face adheres, and the part 
not adhering. Thus, if it has the front face distinguished, the numeric value which shows especially 
wettability will not be limited. Moreover, even if the front face where wettability is distinguished is a 
front face of base material itself, it may be a support surface after surface treatment called dampening 
water processing. 

[0010] In this invention, the contact angle of a liquid with hydrogen bond which has only dispersion force 
components, such as a liquid of a saturated hydrocarbon system, such as a liquid and water, and liquids, 
such as a methylene iodide with the other dispersion force component and a polar component, or the 
surface free energy on the front face of a solid-state, the critical surface tension on the front face of a 
solid-state, etc. can estimate wettability. Although this invention is not limited, the parts of 70 or more 
dyne/cm and wettability with the wettability low high part of the base material used for this invention as 
an example can be 30 or less dyne/cm. 

[001 1] (The wettability change approach) The approach of reforming the front face of a base material, 
the approach of forming in the front face of a base material partially the coat with which wettability 
differs, the approach of forming the part from which the coat of a support surface is partially removed 
and wettability differs, the approach of forming a coat in the whole support surface and reforming the 
coat partially, etc. are raised, and the approach of changing the wettability of a support surface and 
forming a pattern is not limited especially. 

[0012] Among these, a desirable approach is the approach of forming a coat in the whole support 
surface and reforming the coat partially. The photocatalyst content layer from which wettability changes 
with optical exposures to the whole support surface especially is formed. The dust accompanying an 
imprint or removal does not come out at the time of pattern formation whose development is [ forming a 
pattern by optical exposure ] unnecessary, the ingredient which can form the part from which wettability 
differs without a big level difference is cheap — etc. — it is more desirable at the point which can have 
an advantage and can mass-produce a detailed lens with a sufficient precision. 

[0013] (Pattern configuration) Although the parts to which lens raw material liquid is made to adhere 
may be any of the part from which wettability changed, or the part which did not change, the pattern 
configuration will not be limited especially if a lens can be formed. Preferably, the pattern configurations 
to which lens raw material liquid is made to adhere can be a square, a circle, a forward hexagon, etc. 
[0014] Although the number of the part to which lens raw material liquid is made to adhere is not limited, 
it is desirable to prepare many adhesion parts regularly preferably. 

[0015] The magnitude of a pattern can be suitably designed according to an application. The 
manufacture approach of the lens of this invention can have the description also in the point which can 
form a detailed micro lens, and can be magnitude with a diameter of 2 micrometers as a minute thing. 
[0016] Moreover, although the surface ratio of a lens raw material liquid holdfast and a non-holdfast is 
not limited, either, it can be 10000:1-1:10000, for example. 
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[0017] After making the ingredient which constitutes the lens of lens (ingredient which forms lens) this 
invention adhere to a base material as a liquefied thing, it can be hardened, and especially if after 
hardening is the transparent material which can function as a lens according to an application, it will not 
be limited. 

[0018] As such an ingredient, the combination of a photo-setting resin and a photopolymerization 
initiator, thermosetting resin, etc. are mentioned, for example. Among these, photo-setting resins, such 
as ultraviolet-rays hardening resin, are desirable at a point that hardening is easy and quick, the point 
that a lens formation ingredient and a base material do not serve as an elevated temperature at the time 
of hardening, etc. 

[0019] Moreover, a coloring agent colors the above ingredients, and when considering as the colored 
lens which has a colored filtering function, a color, an inorganic pigment, an organic pigment, etc. are 
mentioned as a coloring agent. 

[0020] The following are specifically as such an ingredient mentioned. 

[0021] (1) As a photo-setting resin constituent used suitable for photo-setting resin constituent this 
invention, what has high transparency is mentioned to a light region. A photo-setting resin constituent 
here is a monomer, oligomer, etc. which have at least one or more functional groups, perform ionic 
polymerization and a radical polymerization by the ion or radical generated by irradiating a hardening 
energy line at a photopolymerization initiator, and perform increment in molecular weight, and formation 
of the structure of cross linkage. A functional group here is the atomic group or joint format leading to 
reactions, such as a vinyl group, a carboxyl group, and a hydroxyl group. 

[0022] As such a monomer and oligomer, the size of a cure rate and the width of face of physical- 
properties selection to the acrylic mold by which an unsaturated polyester mold, an en thiol mold, an 
acrylic mold, etc. are raised is desirable. The example of representation of an acrylic mold is shown 
below. 

[0023] (1-1) The thing 2-ethylhexyl acrylate of a monofunctional radical, 2-ethylhexyl EO addition 
product acrylate, Ethoxy diethylene-glycol acrylate, 2-hydroxyethyl acrylate, The caprolactone addition 
product of 2-hydroxypropyl acrylate and 2-hydroxyethyl acrylate, 2-phenoxy ethyl acrylate, phenoxy 

diethylene-glycol acrylate, Nonyl phenol EO addition product acrylate, the acrylate which carried out 

♦ 

caprolactone addition at the nonyl phenol EO addition product, 2-hydroxy-3-phenoxypropylacrylate, 
tetrahydrofurfuryl acrylate, The caprolactone addition product acrylate of furfuryl alcohol, acryloyl 
morpholine, Dicyclopentenylacrylate, dicyclopentanil acrylate, Acrylate of the caprolactone addition 
product of the acrylate of the caprolactone addition product of the dicyclopentenyl-oxy-ethyl-acrylate, 
isobornyl acrylate, 4, and 4-dimethyl -1 and 3-dioxolane, the 3-methyl -5, the 5-dimethyl -1, and 3- 
dioxolane etc. 

[0024] (1-2) The thing hexanediol diacrylate of a polyfunctional radical, neopentyl glycol diacrylate, 
Polyethylene-glycol diacrylate, tripropylene glycol diacrylate, Hydroxy pivalate neopentyl glycol ester 
diacrylate, The caprolactone addition product diacrylate of hydroxy pivalate neopentyl glycol ester, The 
acrylic-acid addition product of the diglycidyl ether of 1 ,6-hexanediol, Hydroxypivalaldehyde and the 
diacrylate of the acetal compound of trimethylol propane, 2 and 2-screw [4-(AKURIRO yloxy diethoxy) 
phenyl] propane, 2 and 2-screw [4-(AKURIRO yloxy diethoxy) phenyl] methane, The diacrylate of a 
hydrogenation bisphenol ethyleneoxide addition product, tricyclodecane dimethanol diacrylate, 
Trimethylolpropane triacrylate, a pentaerythritol thoria chestnut rate, A trimethylol propane pro bilene 
oxide addition product thoria chestnut rate, A glycerol propylene oxide addition product thoria chestnut 
rate, dipentaerythritol hexaacrylate pentaacrylate mixture, The caprolactone addition product acrylate of 
dipentaerythritol, tris (AKURIRO yloxy ethyl) isocyanurate, 2-AKURIRO yloxy ethyl phosphate, etc. 
[0025] (2) Especially the photopolymerization initiator used by photopolymerization initiator this 
invention is not limited, and it can be used, choosing it from a well-known thing. The following are raised 
as an example of representation. 

[0026] (2-1) A carbonyl compound acetophenone system, a benzophenone system, A Michlers-ketone 

-6- 



system, a benzyl system, a benzoin system, a benzoin ether system, Sulfur (2-2) compound 
tetramethylthiuram monosulfide, such as benzyl dimethyl ketal, a benzoin benzoate system, and alpha- 
ASHIROKI SIMM ester, In (3) thermoplastics constituent light regions, such as the Lynn (2-3) system 
compounds 2 and 4, such as thioxan tons, and 6-trimethyl benzoyl diphenylphospino KISHIDO, a 
thermoplastics constituent with high transparency, The thing excellent in optical properties other than 
transparency, such as a refractive index, a distributed property, and a rate of a birefringence, is 
desirable. As an example of representation, a polycarbonate, polymethylmethacrylate, a methyl phthalate 
homopolymer or a copolymer, polyethylene terephthalate, polystyrene, diethylene-glycol bisallyl 
carbonate, an acrylonitrile styrene copolymer, a methyl methacrylate styrene copolymer, Pori (-4- 
methyl pentene -1), etc. are mentioned. 

[0027] (4) It can color by the approach of distributing the dissolution or a pigment, and the lens of 
coloring agent this invention can use a color as a colored lens at the ingredient which forms a lens. Any 
of a color, an organic pigment, and an inorganic pigment are sufficient as the coloring agent which can 
be used by this invention, and it can use what is usually used with the colored filter. Also in it, high 
concentration can be given, the ingredient with which fading cannot occur easily is desirable at the time 
of lens hardening and use, for example, the following are raised to it. 

[0028] an azo system color, an anthraquinone system color, and indigo — the id — system color, 
phthalocyanine system color, carbonium system color, quinone imine system color, methine system color, 
quinoline system color, nitroglycerine system color, benzoquinone system color, naphthoquinone system 
color, North America Free Trade Agreement RUIMIDO system color, and peri non — colors, such as a 
system color, a pyrylium system color, a thia pyrylium system color, an AZURENIUMU system color, and 
a squarylium salt system color. Organic pigments, such as polycyclic quinone system pigments, such as 
a JIAN truck quinone, a halogenation copper phthalocyanine, a copper phthalocyanine, other 
phthalocyanine pigment, a perylene system pigment, and a pyran TRON system pigment, an indigo 
system pigment, the Quinacridone system pigment, a pyrrole system pigment, a pyrrolo pyrrole system 
pigment, and azo pigment. It can be used if it agrees on the conditions as the adhesion coloring material. 
The above-mentioned coloring agent can be used with an arbitration ratio in the combination of 
arbitration, mixing, unless other constraint can be found especially. 

[0029] (Lens raw material liquid) Lens raw material liquid will not be limited especially if the raw material 
for forming the above lenses is contained. 

[0030] What the liquid which consists of a monomer and a polymerization initiator, the thing which the 
monomer and the polymerization initiator are dissolving or distributing, the liquid which consists of 
oligomer and a polymerization initiator, the thing which oligomer and a polymerization initiator are 
dissolving or distributing, a monomer and oligomer, and a polymerization initiator are dissolving or 
distributing as a gestalt of lens raw material liquid is mentioned. Moreover, as raw material liquid in the 
case of considering as a colored lens, what the coloring agent dissolved or distributed is mentioned to 
the above-mentioned raw material liquid. 

[0031] (Lens raw material liquid adhesion part) It may set to the manufacture approach of the lens of 
this invention, and lens raw material liquid may be made to adhere to which part of the pattern by the 
wettability difference in a support surface. As long as it puts in another way, you may make it adhere to 
the part which could be made to adhere to the part to which the wettability of a support surface was 
changed, or was not changed. Wettability can make it able to adhere to a high part or a hydrophilic part, 
or wettability can make it adhere to a low part or a non-hydrophilic-property part as a concrete 
example. When making lens raw material liquid adhere to a non-hydrophilic-property part, a hydrophilic 
part is preferably covered with dampening water beforehand, and as lens raw material liquid and a 
hydrophilic part do not contact directly, they can make it adhere to a non-hydrophilic-property part. 
[0032] (Adjustment of a lens focal distance) One of the big descriptions of the manufacture approach of 
the lens of this invention is being able to perform very easily adjusting the focal distance of a lens, i.e., 
changing curvature. 



[0033] Adjustment of the focal distance of the lens of this invention is explained using an example with 
drawing 1 . On the transparence base material 1 , the photocatalyst content layer 3 with low wettability 
with lens raw material liquid is formed, wettability with lens raw material liquid is high in a part of this 
photocatalyst content layer 3, and the photocatalyst content layer (conversion photocatalyst content 
layer 3' is said below) from which the wettability corresponding to the part to which lens raw material 
liquid is made to adhere changed is prepared in it. Furthermore on conversion photocatalyst content 
layer 3\ lens raw material liquid 2 has adhered. It is the example which carried out little adhesion of the 
lens raw material liquid 2, lens raw material liquid 2 of drawing 1 (a) is little, and since **** also spreads 
in whole conversion photocatalyst content layer 3', it can form a micro lens with a long focal distance 
with small curvature. In lenis raw material liquid, it is the example of whenever [ middle ] which carried 
out amount adhesion, and curvature increases as compared with drawing 1 R> 1 (a), and, as for drawing 
1 (b), a micro lens with a short focal distance is formed. Drawing 1 (c) is the example to which lens raw 
material liquid was made to adhere in large quantities, even if lens raw material liquid 2 is extensive, lens 
raw material liquid does not spread in the wettability low photocatalyst content layer 3, but a micro lens 
with a short focal distance with high curvature is formed. 

[0034] Thus, according to the manufacture approach of the lens of this invention, the focal distance of a 
micro lens has an advantage easily controllable by the coating weight of the lens raw material liquid per 
place. Moreover, since magnitude at the bottom is prescribed by the magnitude of a pattern, even if the 
amount of lens raw material liquid changes, magnitude at the bottom has the advantage not changing. 
Moreover, even if the location which adheres lens raw material liquid first has shifted somewhat, since 
the location of lens raw material liquid is corrected to the location of a pattern by wettability difference, 
it excels in the point that the very high micro-lens array of location precision can be manufactured. 
[0035] (Lens raw material liquid adhesion by coating) It can be made to adhere by coating a support 
surface with lens raw material liquid in the manufacture approach of the lens of this invention. In 
performing this coating, approaches, such as DIP coating, roll coating, bead coating, spin coating, air 
doctor coating, blade coating, knife coating, rod coating, gravure coating, rotary screen coating, kiss 
coating, slot orifice coating, spray coating, cast coating, and extrusion coating, can specifically be used, 
and these are advantageous at the point which creates a lot of lens configuration objects for a short 
time. 

[0036] Moreover, in the case of the colored lens array of two or more colors, it is possible to 
manufacture the process which forms the pattern by wettability difference in a support surface, the 
process to which the lens raw material liquid colored by the coating approach by the above all directions 
methods is made to adhere, and the process which stiffens lens raw material liquid as occasion demands 
by repeating by the Isshiki [ every ] need color number. 

[0037] (Lens raw material liquid adhesion by the nozzle regurgitation) It can be made to adhere in the 
manufacture approach of the lens of this invention by carrying out the nozzle regurgitation of the lens 
raw material liquid to a support surface. In performing this regurgitation, specifically For example, a micro 
syringe, A dispenser, an ink jet, the method that flies lens raw material liquid by external stimulus of 
electric field etc. from the needle point, The method which flies lens raw material liquid from a 
component using oscillating components, such as a piezo-electric element which vibrates by external 
stimulus, Approaches, such as a method which makes the lens raw material liquid made to adhere to the 
needle point adhere to a support surface, can be used, and these have an advantageous contact angle 
at the point which creates a large lens configuration object with high height. 

[0038] Moreover, when manufacturing the colored lens array of two or more colors, the nozzle for the 
need [ of being based on the above all directions methods ] color number can be used, and it can be 
made to adhere by carrying out the nozzle regurgitation of the colored lens raw material liquid containing 
the ingredient for forming the lens of each color from each nozzle to a support surface. 
[0039] Moreover, when manufacturing the colored lens array of two or more colors using a 
monochromatic nozzle, it is also possible to manufacture the process which forms the pattern by 
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wettability difference in a support surface, the process to which the lens raw material liquid colored in 
the nozzle regurgitation by the above all directions methods is made to adhere, and the process which 
stiffens lens raw material liquid as occasion demands by repeating by the need color number. 
[0040] (Micro-lens array) In the manufacture approach of the lens of this invention, a micro lens is 
arranged regularly suitably and a micro-lens array is manufactured. Since the array of this micro-lens 
array corresponds to the pattern by wettability difference and the configuration of the base of a micro 
lens also supports the pattern by wettability difference, the location of the micro lens which is the 
suitable mode of this invention, and the precision of a configuration are high. Moreover, since it is 
possible to make lens raw material liquid adhere only to a wettability high part, in that case, adhesion is 
more firm and a micro lens with more high reinforcement can be manufactured. Moreover, the contact 
surface is not a circular chisel, since it can design in a polygonal configuration, compared with a circular 
lens, it is possible to make small area of parts other than a lens configuration object, and a micro-lens 
array with a high numerical aperture can be manufactured easily. 

[0041] Moreover, by making colored lens raw material liquid adhere, a location and configuration 
precision are high like the above-mentioned micro lens, adhesion and reinforcement are high, and a 
colored micro-lens array with a high numerical aperture can be manufactured easily. 
[0042] The sectional view of the micro-lens array which is the suitable mode of such this invention is 
shown in drawing 2 . Conversion photocatalyst content layer 3' from which the photocatalyst content 
layer 3 and wettability changed is formed on a base material 1, and the lens 2 is formed on the 
photocatalyst content layer 3 by which conversion is not carried out further. 

[0043] The sectional view of the colored micro-lens array which is the suitable mode of such invention 
is shown in drawing 3 . Denaturation photocatalyst content layer 3' from which the photocatalyst 
content layer 3 and wettability changed is formed on a base material 1, and the colored 1st color lens 15, 
the 2nd color lens 16, and the 3rd color lens 17 are formed on photocatalyst content layer top 3 which 
has not denaturalized further. 

[0044] The ingredient which constitutes a base material base material will not be limited, especially if 
itself or a layer can be formed, and the pattern by wettability difference can be formed in a front face 
and a micro lens can be formed. If a transparent material is used for a base material and it is the base 
material of light transmission nature, it is not necessary to remove a lens from a base material at a next 
process, and is greatly effective in manufacture of a micro-lens array. As an ingredient of such a base 
material, if generally used for manufacture of a micro-lens array, it is not limited, but you may be any of 
an inorganic material and an organic material, for example, plastic film, such as soda glass, quartz glass, 
optical glass, BSC7 by Hoya Corp. etc. and the glass for (electronics) (alkali free glass etc.) and 
translucent ceramics, a polycarbonate, a methyl methacrylate single polymer or a copolymer, 
polyethylene terephthalate, and polystyrene, a sheet plastic, etc. can be mentioned preferably. 
[0045] The configuration of a base material and thickness can be gestalten which can be changed 
according to an application and are usually used. 

[0046] the suitable voice of photocatalyst content layer (principle of wettability change) this invention - 
- it can set like and the pattern by wettability difference can be formed in the part which received the 
optical exposure using the photocatalyst which can cause a chemical change to nearby matter (binder 
etc.) by the exposure of light. Although the mechanism of action by the photocatalyst of the suitable 
mode of this invention is not necessarily clear, it is thought by changing the chemical structure of a 
binder etc. by the reactive oxygen species which the carrier generated to the photocatalyst by the 
exposure of light changed the chemical structure of a binder etc. directly, or produced under existence 
of oxygen and water that the wettability of a support surface changes. 

[0047] In the suitable mode of this invention, with a photocatalyst, using an operation of oxidation of the 
organic radical and additive which are some binders, decomposition, etc., change the wettability of the 
optical exposure section, hydrophilic-property-ize, wettability with a non-irradiating part is made to 
produce a big difference, and pattern information is recorded. 



-9- 



[0048] (Photocatalyst ingredient) Although the titanium oxide (Ti02) known, for example as an optical 
semi-conductor, a zinc oxide (ZnO), oxidization tin (Sn02), strontium titanate (SrTi03) and tungstic 
oxide (W03), the bisumuth oxide (Bi 203), and a metallic oxide like ferrous oxide (Fe 203) can be 
mentioned as a photocatalyst ingredient used suitable for this invention, especially titanium oxide is 
desirable. Bandgap energy of titanium oxide is high and is chemically stable, it does not have toxicity, 
either and its acquisition is also advantageous at an easy point. 

[0049] In the titanium oxide as a photocatalyst, although both an anatase mold and a rutile mold can be 
used, anatase mold titanium oxide is desirable. Specifically, the anatase mold titania sol (Ishihara Sangyo 
Kaisha, Ltd., STS-02, 7nm of diameters of average microcrystal) of a hydrochloric-acid amalgam- 
decomposition mold and the anatase mold titania sol (the Nissan chemistry, TA-15, 12nm of diameters 
of average microcrystal) of a nitric-acid amalgam-decomposition mold can be mentioned. 
[0050] Although particle size is small, since a photocatalysis occurs [ the direction ] efficiently and the 
granularity of the front face of a photocatalyst content layer becomes small, the particle size of a 
photocatalyst is desirable. A thing 50nm or less has desirable mean particle diameter, and a thing 20nm 
or less is more preferably desirable. If the average of roughness height of a photocatalyst content layer 
is larger than 10nm, with surface irregularity, the wettability to water, a solvent, or ink will become small, 
and will tend to become inadequate [ a wettability manifestation ]. 

[0051] As for the amount of the photocatalyst in a photocatalyst content layer, it is desirable that it is 
5 % of the weight - 60 % of the weight, and it is more desirable that it is 20 % of the weight - 40 % of the 
weight. 

[0052] (Binder component) The binder used for a photocatalyst content layer in the suitable mode of 
this invention has high binding energy with which the main frame is not preferably decomposed by 
optical pumping of said photocatalyst, and can mention the organopolysiloxane which constructed the 
bridge in the reactant silicone which was excellent in hydrolysis, the organopolysiloxane which carries 
out a polycondensation and demonstrates big reinforcement or (2) water repellence, or oil repellency in 
chloro or alkoxysilane with (1) sol gel reaction etc. 

[0053] In the above (1), one sort or two sorts or more of hydrolysis condensates of the silicon 
compound expressed with general formula YnSiX4-n (n=1-3) and a cohydrolysis compound can be 
subjects. In said general formula, Y can be an alkyl group, a fluoro alkyl group, a vinyl group, an amino 
group, or an epoxy group, and X can be a halogen, a methoxyl group, ethoxyl, or an acetyl group. 
[0054] Specifically Methyltrichlorosilan, methyl tribrom silane, methyl trimetoxysilane, Methyl 
triethoxysilane, a methyl triisopropoxy silane, MECHIRUTORI t-butoxysilane; Ethyl trichlorosilan, Ethyl 
tribrom silane, ethyltrimethoxysilane, ethyltriethoxysilane, An ethyl triisopropoxy silane, ECHIRUTORI t- 
butoxysilane;n-propyl trichlorosilan, n-propyl tribrom silane, n-propyltrimethoxysilane, n-propyl 
triethoxysilane, n-propyl triisopropoxy silane, n-pro PIRUTORI t-butoxysilane; n-hexyl trichlorosilan, n- 
hexyl tribrom silane, n-hexyl trimethoxysilane, n-hexyl triethoxysilane, n-hexyl triisopropoxy silane, n- 
HEKISHIRUTORI t-butoxysilane; n-decyltrichlorsilane, n-decyltribromsilane, n-decyltrimetoxysilane, n- 
decyltriethoxysilane, n-DESHIRU triisopropoxy silane, n-DESHIRUTORI t-butoxysilane;n- 
octadecyltrichlor silane, n-octadecyl tribrom silane, n-octadecyltrimethoxysilane, n-octadecyl 
triethoxysilane, n-octadecyl triisopropoxy silane, n-OKUTADESHIRUTORI t-butoxysilane; Phenyl 
trichlorosilan, Phenyl tribrom silane, phenyltrimethoxysilane, phenyltriethoxysilane, A phenyl triisopropoxy 
silane, FENIRUTORI t-butoxysilane; A tetra-KURORU silane, A tetra-bromine silane, a tetramethoxy 
silane, a tetra-ethoxy silane, Tetra-butoxysilane, dimethoxy diethoxysilane; A dimethyl dichloro silane, 
dimethyl — a jib. — a ROM silane, dimethyldimethoxysilane, and a dimethyl diethoxysilane; diphenyl 
dichloro silane — diphenyl — a jib — a ROM silane, diphenyldimethoxysilane, and a diphenyl 
diethoxysilane; phenylmethyl dichloro silane — phenylmethyl — a jib — a ROM silane and 
phenylmethyldimethoxysilane — Phenylmethyldiethoxysilane; TORIKURORU hydrosilane, TORIBU ROM 
hydrosilane, Trimethoxy hydrosilane, *triethoxy hydrosilane, triisopropoxy hydrosilane, Tri(t-butoxy) 
hydrosilane; Vinyl trichlorosilan, vinyl tribrom silane, Vinyltrimetoxysilane, vinyltriethoxysilane, a vinyl 
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triisopropoxy silane, BINIRUTORI t-butoxysilane; Trifluoro propyl trichlorosilan, Trifluoro propyl tribrom 
silane, trifluoropropyl trimetoxysilane, Trifluoropropyl triethoxysilane, trifluoropropyl triisopropoxysilane, 
Trifluoro pro PIRUTORI t-butoxysilane; gamma-glycidoxy propyl methyldimethoxysilane, Gamma- 
glycidoxypropylmethyldietoxysilane, gamma-glycidoxypropyltrimetoxysilane, gamma-glycidoxy 
propyltriethoxysilane, gamma-glycidoxy propyl triisopropoxy silane, gamma-glycidoxy pro PIRUTORI t- 
butoxysilane; Gamma-metaacryloxypropylmethyldimethoxysilane, gamma- 

metaacryloxypropylmethyldiethoxysilane, gamma-meta-acryloxyprophyltrimethoxysilane, gamma-meta- 
acryloxyprophyltriethoxysilane, a gamma-meta-acryloxyprophyl triisopropoxy silane, gamma-meta- 
acryloxy pro PIRUTORI t-butoxysilane; gamma-aminopropyl methyl dimethoxysilane, gamma- 
aminopropyl methyldiethoxysilane, gamma-aminopropyl trimethoxysilane, gamma-aminopropyl 
triethoxysilane, gamma-aminopropyl triisopropoxy silane, gamma-amino pro PIRUTORI t-butoxysilane; 
Gamma-mercaptpropylmethyl dimethoxysilane, gamma-mercapto propylmethyl diethoxysilane, gamma- 
mercapto propyltrimethoxysilane, gamma-mercapto propyl triethoxysilane, gamma-mercapto propyl 
triisopropoxy silane, gamma-mercapto pro PIRUTORI t-butoxysilane; beta-(3, 4-epoxycyclohexyl) 
ethyltrimethoxysilane, beta-(3, 4-epoxycyclohexyl) ethyltriethoxysilane;, those partial hydrolysate;, and 
those mixture can be mentioned. 

[0055] Moreover, what the polysiloxane which contains a fluoro alkyl group preferably especially as a 
binder can be used, and one sort or two sorts or more of hydrolysis condensates of following fluoro 
alkoxysilane ** and a cohydrolysis condensate are specifically mentioned, and is generally known as a 
fluorine system silane coupling agent may be used. 

CF3 (CF2)3CH2CH2Si (OCH3)3CF3 (CF2)5CH2CH2Si (OCH3)3CF3 (CF2)7CH2CH2Si (OCH3)3CF3 
(CF2)9CH2CH2Si (OCH3)3 (CF3)2CF (CF2)4CH2CH2Si (OCH3)3 (CF3)2CF (CF2)6CH2CH2Si (OCH3)3 
(CF3)2CF (CF2)8CH2CH2Si (OCH3)3CF3 (C6H4)C2H4Si (OCH3)3CF3 (CF2)3 (C6H4)C2H4Si 
(OCH3)3CF3 (CF2)5 (C6H4)C2H4Si 3CF3 (OCH3) 7 (CF2) C2H4Si (C6H4) 3CF3 (OCH3) 
3CH2CH2SiCH3 (CF2) 2CF3 (OCH3) 5CH2CH2SiCH3 (CF2) 2CF3 (OCH3) 7CH2CH2SiCH3 (CF2) 2CF3 
(OCH3) 9CH2CH2SiCH3 (CF2) 2 (OCH3) 2CF (CF3) 4CH2CH2SiCH3 (CF2) 2 (OCH3) 2CF (CF3) 
6CH2CH2SiCH3 (CF2) 2 (OCH3) 2CF (CF3) 8CH2CH2SiCH3 (CF2) 2CF3 (OCH3) C2H4SiCH3 (C6H4) 
2CF3 (OCH3) 3 (CF2) C2H4SiCH3 (C6H4) 2CF3 (OCH3) 5 (CF2) C2H4SiCH3 (C6H4) 2CF3 (OCH3) 7 
(CF2) C2H4SiCH3 (C6H4) 2CF3 (OCH3) 3CH2CH2Si (CF2) 3CF3 (OCH2CH3) 5CH2CH2Si (CF2) 
(OCH2CH3) 

3CF3(CF2)7CH2CH2Si(OCH2CH3)3CF3(OF2)9CH2CH2Si(OCH2CH3)3CF3(CF2)7S02N(C2H5) 
C2H4CH2Si (OCH3)3 — the above fluoro alkyl groups By using the polysiloxane to contain as a binder, 
the water repellence of the non-light exposure section of a photocatalyst content layer improves greatly, 
and the function which bars adhesion of a lens constituent, the coating for black matrices, etc. improves. 
[0056] The compound which has the frame expressed with the following general formula as reactant 
silicone of the above (2) can be mentioned. 

- As for Si(R1) (R2) On-, however n, two or more integers, and R1 and R2 can be the permutation or 
the unsubstituted alkyls, the alkenyl, the aryls, or the cyano alkyl groups of carbon numbers 1-10, 
respectively. Less than [ of the whole / 40 mol % ] can be vinyl, phenyl, and halogenation phenyl 
preferably. Moreover, since surface energy becomes the smallest, that R1 and/or whose R2 are methyl 
groups is desirable, a methyl group is more than 60 mol % preferably, and it has reactant radicals, such 
as at least one or more hydroxyl groups, in a chain in a chain end or a side chain. 

[0057] Moreover, the stable ORGANO silicon compound which does not cause crosslinking reaction like 
dimethylpolysiloxane with the aforementioned organopolysiloxane may be mixed to a binder. 
[0058] (Other components used for a photocatalyst content layer) Since the wettability of the 
unexposed section is reduced, the photocatalyst content layer used suitable for this invention can be 
made to contain a surfactant. Although this surfactant will not be limited if decomposition removal is 
carried out with a photocatalyst, specifically desirable — for example, the product made from a 
Japanese surfactant industry — :NIKKOL It BL(s). The surface active agent of hydrocarbon systems, 



-11 - 



such as each series of BC, BO, and BB, Du Pont make: ZONYL FSN, FSO, Asahi Glass make : Sir 
chlorofluocarbon S- 141, 145, and Dainippon Inkmegger fuck F- 141, 144, and the product made from 
NEOSU — :FUTAJIENTO F-200, F251, and Daikin Industries:uni-dyne DS- 401, 402, and the product 
made from a three em — :Fluorad FC-170 and 176 grades a fluorine system Or the nonionic surface 
active agent of a silicone system can be mentioned. Moreover, a cation system, an anion system, and an 
amphoteric surface active agent can also be used. 

[0059] moreover, in the photocatalyst content layer used suitable for this invention Other components, 
for example, polyvinyl alcohol, unsaturated polyester, acrylic resin, Polyethylene, diallyl phthalate, an 
ethylene propylen dien monomer, An epoxy resin, phenol resin, polyurethane, melamine resin, a 
polycarbonate, A polyvinyl chloride, a polyamide, polyimide, styrene butadiene rubber, Chloroprene^ 
rubber, polypropylene, polybutylene, polystyrene, Oligomer, such as polyvinyl acetate, nylon, polyester, 
polybutadiene, polybenzimidazole, a polyacrylonitrile, epichlorohydrin, polysulfide, and polyisoprene, and a 
polymer can be included. 

[0060] (The formation approach of a photocatalyst content layer) Although especially the formation 
approach of a photocatalyst content layer is not limited, it can apply to a base material the coating liquid 
which contained the photocatalyst, for example by the approach of a spray coat, a DIP coat, a roll coat, 
a bead coat, etc., and can form it. Moreover, when the component of an ultraviolet curing mold is 
contained as a binder, the layer of the constituent containing a photocatalyst can be formed on a base 
material by irradiating ultraviolet rays and performing hardening processing. 

[0061] Although it is not limited especially as a solvent which can be used for coating liquid when using 
the coating liquid containing a photocatalyst etc., the organic solvent of alcoholic systems, such as 
ethanol and isopropanol, can be mentioned, for example. 

[0062] (Exposure beam of light on which a photocatalyst is made to act) The exposure beam of light for 
making a photocatalyst act will not be limited if a photocatalyst can be excited. As such a thing, they 
can be the electromagnetic wave of short wavelength or long wavelength, and a radiation more nearly 
further than these beams of light besides ultraviolet rays, a visible ray, and infrared radiation. 
[0063] For example, since excitation wavelength is in 380nm or less as a photocatalyst when using an 
anatase mold titania, ultraviolet rays can perform excitation of a photocatalyst. As what emits such 
ultraviolet rays, a mercury lamp, a metal halide lamp, a xenon lamp, an excimer laser, and the other 
ultraviolet-rays light sources can be used, and the wettability on the front face of the film can be 
changed by changing an illuminance, an exposure, etc. 

[0064] Drawing 4 is the explanatory view showing an example of the manufacture approach of a micro 
lens using such a photocatalyst that is the suitable mode of this invention. As shown in drawing 4 (a), 
the photocatalyst content layer 3 is formed on a base material 1 , the exposure beam of light 5 is 
irradiated through a photo mask 4 from on the, and conversion photocatalyst content layer 3' is formed. 
Subsequently, as shown in drawing 4 (b), a lens 2 can be formed by making lens raw material liquid 
adhere to discharge and conversion photocatalyst content layer 3' from the regurgitation nozzle 6. 
[0065] The protection-fronrHight layer used suitable for the lens of protection-from-light layer this 
invention is formed corresponding to the location and configuration of a lens, and it is prepared so that 
the unnecessary beam of light of the perimeter of a lens may not carry out incidence to a lens. A 
protection-from-light layer is more preferably prepared in a micro-lens array. 

[0066] In the suitable mode of this invention, the formation approach of a protection-from-light layer is 
formed using a wettability difference like [ it is desirable and / formation of this protection-from-light 
layer ] formation of a lens, although not limited. The pattern by the wettability difference for specifically 
forming the protection-from-light layer pattern corresponding to a lens pattern in the rear face which is 
the side which does not form the lens of a transparence base material is formed. The liquid containing 
the ingredient for forming a protection-from-light layer in the part which has the specific wettability of 
the protection-from-light layer pattern of a base material is made to adhere, and the lens which has a 
protection-from-light layer is manufactured by stiffening the liquid containing the ingredient for forming 
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a protection-from-light layer. 

[0067] Although it will not be limited especially if general as an ingredient which forms a protection- 
from-light layer, the protection-from-light nature resin thin film formed using the coating material which 
consists of acrylic thermoplastics which contains carbon black, for example is mentioned. 
[0068] Drawing 5 is the sectional view showing an example of the micro-lens array which has a 
protection-from-light layer which is the suitable mode of such this invention, the photocatalyst content 
layer 3 forms also in the field (rear face) in which the photocatalyst content layer 3 is formed on the 
base material 1 , a lens 2 is formed in the part which is not the conversion photocatalyst content layer 3', 
and the lens 2 of a base material 1 is not formed further in drawing 5 — having — the conversion 
photocatalyst content layer 3' — the protection-from-light layer 7 is formed upwards. 
[0069] Drawing 6 is the top view seen from the field in which the protection-from-light layer of the 
micro-lens array which has such a protection-from-light layer was prepared. It turns out that opening of 
the protection-from-light layer 7 is prepared corresponding to the center of a lens 2. 
[0070] The micro-lens array which is the suitable mode of use this invention to image pick-up 
equipment can be suitably used as components adjoined or stuck to an image sensor called CCD in 
order to raise the photosensitivity of image pick-up equipment. In this case, it is desirable to prepare a 
protection-from-light layer for the reasons of avoiding the bad influence to the property of the contrast 
fall by the stray light etc. preferably. Moreover, in order to raise the permeability of light, for the reason 
for preventing coloring of the photocatalyst content layer by interference of light etc., it is desirable to 
make a photocatalyst content layer thin, and it may be 0.2 micrometers or less more preferably the 
thickness of 1 micrometer or less suitably. 

[0071] Drawing 7 is the sectional view showing an example of image pick-up equipment which comes to 
use the micro-lens array which has such a protection-from-light layer. The micro-lens array which has 
the protection-from-light layer 7 is prepared on the image sensor section 18 which consists of a colored 
filter 9 and an optoelectric transducer 1 0. Incidence of the incident light 8 is carried out to the image 
sensor section 18 through a micro-lens array. 

[0072] Moreover, the colored micro-lens array which is the suitable mode of this invention can have the 
colored filter which is the configuration component of an image sensor, and the function which a micro 
RENSU array has, and can realize the image sensor which has the function of a micro-lens array with 
the simple configuration which does not use a colored filter. In this case, it is desirable to prepare a 
protection-from-light layer for the reason for avoiding the bad influence to properties, such as a 
contrast fall by the stray light and a fall of saturation, preferably etc. Moreover, in order to raise the 
permeability of light, for the reason for preventing coloring of the photocatalyst content layer by 
interference of light etc., it is desirable to make a photocatalyst content layer thin, and it may be 0.2 or 
less mmum more preferably the thickness of 1 micrometer or less suitably. 

[0073] Drawing 8 is the sectional view showing an example of image pick-up equipment which comes to 
use the colored micro-lens array which has such a protection-from-light layer 7. On the optoelectric 
transducer, the colored micro lens which has a protection-from-light layer is prepared. Incidence of the 
incident light 8 is carried out to an optoelectric transducer 10 through a colored micro-lens array. 
[0074] The micro-lens array which is the suitable mode of use this invention to a display can be suitably 
used as components adjoined or stuck to the display of a liquid crystal display etc. in order to raise the 
brightness to the direction of a viewer. In this case, in order to suppress the effect of surrounding 
outdoor daylight, such as indoor lighting and sunlight, preferably and to raise display image quality, it is 
desirable to prepare a protection-from-light layer. Moreover, in order to raise the permeability of light, it 
is desirable to make a photocatalyst content layer thin for the reason for preventing coloring of the 
photocatalyst content layer by interference of light etc., and it may be 0.2 micrometers or less more 
preferably the thickness of 1 micrometer or less suitably. 
[0075] 
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damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] In the manufacture approach of the lens of this invention, it is the explanatory view of the 
approach of adjusting a focal distance. 

[Drawing 2] It is the sectional view showing an example of the micro-lens array which is the suitable 
mode of this invention. 

[Drawing 3] It is the sectional view which is the suitable mode of this invention and in which showing an 
example of a colored micro-lens array. 

[Drawing 4] It is the explanatory view of the manufacture approach of a micro lens using the 
photocatalyst which is the suitable mode of this invention. 

[Drawing 5] It is the sectional view showing an example of the micro-lens array which has a protection- 
from-light layer which is the suitable mode of this invention. 

[Drawing 6] It is the top view seen from the field in which an example of the micro-lens array which has 
a protection-from-light layer which is the suitable mode of this invention is shown, and the protection- 
from-light layer was prepared. 

[Drawing 7] It is the sectional view showing an example of an image sensor which comes to use the 
micro-lens array which is the suitable mode of this invention, and which has a protection-from-light 
layer. 

[Drawing 8] It is the sectional view showing an example of the image sensor constituted using the 
colored micro-lens array which is the suitable mode of this invention, and which has a protection-from- 
light layer. 

[Drawing 9] It is the sectional view showing an example of a display which comes to use the micro-lens 
array which is the suitable mode of this invention, and which has a protection-from-light layer. 
[Drawing 10] It is the sectional view showing an example of the liquid crystal display constituted using 
the colored micro-lens array which is the suitable mode of this invention, and which has a protection- 
from-light layer. 
[Description of Notations] 

1 Base Material 

2 Lens 

3 Photocatalyst Content Layer 

3' conversion photocatalyst content layer 

4 Photo Mask 

5 Exposure Beam of Light 

6 Regurgitation Nozzle 

7 Protection-from-Light Layer 
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8 Incident Light 

9 Colored Filter 

10 Optoelectric Transducer 

1 1 Luminescence 

12 Opening 

13 Liquid Crystal Device 

14 Light Source 

15 1st Color Lens 

16 2nd Color Lens 
1 7 3rd Color Lens 

18 Image Sensor Section 

19 Liquid Crystal Display Section 

20 Micro-Lens Array Section with Protection-from-Light Layer 

21 Colored Micro-Lens Array Section with Protection-from-Light Layer 



[Translation done. ] 
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mzmis, ftMm-$mm<Dmnmm<\:Ltzffi&±\z. 

mm<Dftm\z£K). mnmm<t-r^ytmm^mm^ 
u fttt^w«©jsnit*^tbfcgcffi±tc, 

ffitl&<DmtLT^ti^ffitiL±\Zls>X^?->\Zttlfc 

Ltzm%mrt$—>ftw$L^nT^Z). m^tmi 9\zm 

M<DU>X„ 

[if #^2 1 ] 1 9 %tz\t2 0 KE«©U>X*< 

V-f i7DU>XT*oT, StlEV-f i7Dl^>X^Tl/-f 
4*t~E»£ttTft.g> < 7'f^Dl/>X7K. 

[»#3t2 2 3 HMiEl'9*fctt2 OtcE*©U>X*i 
^SSfe^e.^-S^-feV'f i7DU>XT*oT, mJEWfe 
V'f n U>X*«7K«CE13ftTa5. #feV-f 

?ni/>X7K. 

[1**^2 3 3 af*JR2 1 $fctt2 2(CE*©V-f ^7D 
U>X7 V<i IcXcteWfiV-f ^7 Pl/>X7 K 

[|»*«2 4 3 M$£2 1 *7c«2 2 lcE«© x'-T i7 n 
U >X7 U-f SfcaWft7-f ^ P U >X7 K^ffl^T 
ti^f-i 7X1/- . 

[0 0 0 13 



I 
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3 

mm^mizmL, mzftmizizccDsg&m^tzmmm 

•71 ? Dl/>X7 V1 <fcU^©©jg7Ji£ tcgrr 

[0 0 0 2] 

mz-71 ? u v>xh% ^«v-r v n vyx*mm\z 
xj-^zt^ ^<Dm<D^m\z^xnm^t\xa^^ &\ 

^-*^7^i'tcffl^en-&«^^^@#:a#*^ (c 

CD) l;:P&T&^<hLT©ffiS^ii3i:oT^-2>o 
[0 0 0 3] I©J;9^ ^Dl/>X»Sig*ffitL- 

tcl 0"jA«#^¥3 - 21901 ntem&zzt&mw- 

5 - 1 6 4 9 0 4^^$g(CfB«(0J;p(C, ^i/^b 

x y J- y 9 \z <fc o Jl fc 9 - y £ m 

tzmz, m&Bffim^f-yzmmzxio^wzitT-? 

£©*&«, xy7-yy<DmntfmjjtiiT'$>z>$f(D 
w&<Dtztb. w^vyxcDm^LtmM-QhK). u->x© 

[0 0 0 4] V-f ^al/>X©SU©8S®7}8;£:L 

T, ^J^.«!tf^¥2 - 1 6 5 9 3 2^£imzmm<D^o 

\z. mwmfa±.\zvyxmfm*^mt\sT*t\ti\,Tz& 

w&fatu yxwMm t commit tioxi/ yxmvtfr 

tzo £fz¥ffe<D&Mftzm%tzft\z\$<&m<Dmmmt)$: 
&-z>is yxmmm&m$iLt£Vft&te twa^© 

mtuyxvmm&msb <£ ? t-r^ ti/>xg«i:5: 

[0 0 0 5] &IPW5 - 2 0 6 4 2 9 ^^IB« 

zmmLTffi&ii>tzm&7 4 )i?7 ttm-Dtzmm 

[0 0 0 6] £<D<fc5ft ; fr6-?-f £nl/>X7K ©S 

jg^atbTtt, m^mm¥5-2 0 6 4 2 9^m. 

nl>yX<DM$:Mf$,L, mJjtiJLy^yX\z£-oXZ\(D 

£v-fi7nU>Xfl;T 3, <h^-5 7j)*^&<5<, 4# 
i?8-2 0 1 7 9 3^^$SfB«©ct5(C, 7*hl/y 
7> ht^77.X-y^>^IC<fc0, ^XiM*©[H]gB£# 



(3) 

4 

^T-mmzMf&L. &&lzmS;LtzffiftlZ, «febfcl/ 
>X^^»^3teWr-2>i:^ofc7jfit^*2>. UfrU 

*©WC^Ttt#7*»&©raiClx>X£^firr-5 

z\ttt<t<o. xy^y^xmomm^^izmvi^ v 
yxw^mm<Dmm^^<\^tmn\-iyyxmm^ 

mt>tltt^t^itz?$Mfr$>itz. . 
[0 0 0 7] 

jgT*#, v-f y-nuyX0M&mM<D£^.b®%X'&Z> 

>Xi5 J; V^f £ d U >X7 l"f Srtltt b=t e> <h 
f &t>©T&-5o 
[0 0 0 8] 

mm&mviTztztbcD^m xmrn^ziz, ?sntt© 

Strict -5 /i:?— y±.\z, uyX£Mf&-?z>tztb<Dtm 

20 s$tr«tfls*awttt#*a-e-. mitzitxuyx&M 

rfL-tZ>Z\£\Z&K>. ±M<Dmm$:M-f %Z\ Z>Z\ 

mz UyX&Mf&-?Z>tztb<DWn$:'£tsWi# 

<b-r-57ji£T$>'S>. 
[0 0 0 9] 

n*«Bs*rbT^ntf, w izmn^mrmm-i^ 
[ooio] *^^(c*3^T?intt«> m%u%it*m& 

«SJA«7 Odyne/cmKl, rintt©fS^ 
«Atf3 0dyne/craH7T*5It*«t 

[ooii] (»ntt*{b*ffi) 3t»#*iSoainttS: 
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[0 0 12] H©5SJffSL^*fttt, 3£&#:Sffl£#: 

[0013] (n?->Bm isyxmnmztfmzi* 

tKH b^XMWttstttfai*-*^*— 

[0 0 14] l/>XH»«SftfS*4S»©fl»ttl 

£3 ttfc ■<»!&«. »*L<tt*Sto#3BFas»*«fliJW':K 

^•SdtTiW* btr». 

[0 0 15] /^-xa^SStt. JBJfcfcfcCTajnR 
ftT#*. *»9l©b>X©»iS#i5fctt, 

[0 0 16] l/>XS»»#tat#^f»i© 
SSUfcfcffiS^n&t^, 0UAttlOOOO : 1~1 : 
1 0 0 0 0T$^ui^Tf5. 30 

[0 0 17] U>X 

* C t >9*T * . SWbftttffl ii tc & c tz u >x t b T«ue 

[0 0 18] ^0J:54#»ibTtt, «A'*3t«<btt 
*bn. 

[0 0 19] Sfc, ±E©«fc-5tt*r»€:»fi3!BUcT*e 
[0 0 2 0] r«)«J:3fttfStl/Tttft#fi!il:ttmtf 

[0 0 2 1] ( 1 ) ft®fbtt«IMfflfiS#J 



[0022] nctsfc^/ v-, *u^-tbT 

?. 

[0 0 2 3 ] (1 - 1) 

2 -X^JI/^^l/T^ U b— h. 2 -X^Jl^z/JV ■ 
EOtfiDt-T^'Jb-K Ib + yyXfl/>^'j3- 
;P7^'Jb— K 2-tKn + yI^7i"Jl/-h, 
2-tFD^y^PW7J l Jl/-h, 2-tKD + y 

x^;UTi7 U u— hcD^XP-7^ h>#M&, 2 -7i 
p-;i/7^7 "j i/- k ;^7xy-^EO#i«77 

U U-h, S —)VEOmx\mzl3ZfU? 9 h 

ymaVTcT 9 U1/-H. 2-tHn+y-3-7i7 
+ '>XDtf;U7i7'J b— K f h7t h*D7;i/>"JJUT ' 

b— K ;KD*XP^i' h>tf 

BD^T^'J b-h, Tf'Jn'f^tMUX >*->£p 
l>=r—)V7Wl'—V, i?~>t7aOi/-)l7i? U U 

— K yy7Q^>f-M+yX5 : ;l/7^ , Jl/-h, 
-f VjH;U^.;U7^»J b-K 4, 4 -V s * 3^1/- 1 , 3 
-y*+y7>OA7"D7? h>#J)D#l©7^ ij U— 
h, 3-^^-5, 5-5**^-l. 3-v^+V 
^><D7aXP^i7 h >tttiQ<fa<D7 1? V b— h€?. 

[0 0 2 4] (1 - 2) #TtfiXtf>t>cD 

—)W79 U b- h. #'Jx^b>yU P-;Pv7i7 u 
b-K h'J7"Pt!l/>5' l Ja-JI/y77 l Jl/-h. t 
KP+vtfA*U ^^^J^Un-iUXrJl'y 
7^U b-h, b HD + i/t/tiJ^fOf^U 

^i-;1/X7.^;ucd*Xp^^ vy¥ilsam^7 c u b- 

h, 1, 6 - ^+^>yt-;KDy^U yyjU-r^ 

v>7 $ v )immm. t KP^-btfn^r^xt Ft h 

— h, 2, 2 -t'X [4 - (7fUP-fD + yyIh + 
-» 7iX;H XP/1X 2, 2 -h*X [4- (T^7'J 
D^D + yylh + y) 7i^JH >^>, *^t*7.7 

x y-;i/x^w>^-+-y-f K#lra#K0v J 7^ u b- h. 

h U v£ f Px#>v**/-Jl-v*7£ 'J b-h, h U ^ 
fD-;P7*D/OhU7^ l JI/-h, "O^X'JX'Jh 
-;i/h'J7i"J b-h, MJ^fP-;P7 , n/1>7nk' 
b>^+-9-'f K(tJ0«hU7^Ub-h. yj-t'J>X 
u\Z\s>***M h*#iD^h'J7^'J b-h, v^>^ 
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XU7.U h-^'V+U-T^U U-h^>^7^'J U- h 

$)7£"J U-K h'J7> (7i7 U P'f P + ->X^;|/) -f 
V->7^l/-K 2 -7^7 ij D--f D + yIfMX7i 

[0 0 2 5] (2) tM^F^jW 

xte&<^$^]©t>©75^a^x^£fflx^3. -fta^itu 

[0 0 2 6] (2 - 1) X)l#-Mt&%a io 

(2-2) -f*'?^* 
(2-3) >J>^fc-&#> 

2, 4, 6 - h 'J M>7-f)l'y7i^7* 7,7 
-f/*>-K^ 20 
(3) m^M&®m®.tfLV} 

•f K #'J*3MM^U b-K *3\>P7*b-Mii 
atfi£#Sfctt#fi£(*\ #Ulfl/>fl/7^k- 

5 1 Wj'?'Jl/-h-7fU>«I&#, #'J (-4- 

* 3\>i/^ >x > - 1) ^p#^tf *>n-5. so 

[0 0 2 7] (4) m&ffl 

[0 0 2 8] 7>/«m 7>h7 + /y«ft»- -fy <o 
-?=H'KS3fttt. 7?Dy7X>fl^ 

zham ^>y*x t7h+ 
/>xntt. t7^M5Ksm my 

tfU'J^AJRftft, ^7tf'J U -)A^K, 7X1/X-7 
AJfcftW. X£7'J U>7Att*Sm. ^©&». >*7> 
H7 + y>, AP'7*>'fk^7^P->7X>, 17^0-/ 
7x>, fffl||7^Py7->IM, ^'Jb>JS» 

p^im. wj^sm, ¥o-)i%m®. tfp so 



X#5. 

[0 0 2 9] (b>XM¥«) b>X«8«tt±8E©J: 
[0 0 3 0] b>Xg»i8©J§HBiLT«:, =E/V-£ 

s^bj j&jW t & ■=> & . * / v - 1 msfflt&m t & 

* u p*^ - i msmt&ffl t tfrnm £ a 
%*i t s 7c l t us © # & ns. * ■ 

tm \zm &mi>mm * b & t> © turn e> n * . 

[0 0 3 1 ] (I/>XSr4MfS») #3S9i©u>x 

©SBgyjftK&UX, b>XM»?£te, ^ftttSSBi©* 

ni* © a u ct -a / 1 ^ - > © u -f n © \z nm £ -tt- x 
<c wt £ ■& x *> «£ < . * tz s itts.fr i tzm% 

»^b<««*t4gC^^^*t>Sb7K(cJ;oX*Sb 

x, u- >xmnmtm*&fflftAmm&teLtz^£ o iz 

[0 0 3 2] (U>Xtt£Efi®IIB) *»BJ©b>X 
[0 0 3 3] 01 t£*>\Z*¥£W<D]/>X<DM&mM<D 

>xg»«t©iBntt**fit»3t«flt**« 3 i»»ssn 

Xi3 D . H©3tt»«^#S3©— vyxwMm 

t<Dmn&t>m<. u>XB«sf«s##s-&*«»K3* 
m^wh3 • <D±\zit\s>xMnm2&ttmisT^ 

So 01(a) H, !/>XRft«2*iJ>I#f*4fc« 
X^O, b>XMi(sf^2^*Tfeo : t). **3t«li* 
tI3' fi*©/jN$U«^8§il©fi 
t,iV-f 7nyyX$Mt5Ic^tf-5. 01 (b) 

tt. V>xB»*s4"ea©*#«s-frfc«T»o. b 

1 (a) tJt«S5bTtt***±**t), j»jSE(i*«gtiV-f 

^Di/>x*«$n5. si (c) «. ^>xjs»* 
*oXfc. i^>xiR»«*«»nttofin3t)liittt^rwii3 
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xa«*jsans". 

[0 0 3 4] d©J:5J;:, &5£W<D\s>X<D^mj5mz 

rob, v >xmmw.<Dmtfg.it it fcj£®©*# z 
ithti^m^t^, £fz, uyxmnrnzmmztt 

$>-y<Dim\zu> xm *«©&e^iE £ n s t 

t an* # -5 ^ tint ^ -5 o 

[0 0 3 5] C3-tV >^IC<tSU>XM^##) 

X 17 K^*— n-T--f >X. XI/- h'n-f^ > 
73-f^>^ n-5"J-7.? U->3— 7^ >X, 20 

Ln-r-f >Xft£*©#&£ffl<A3;i<2:#-e£. ;in<=> 
•5. 

[0 0 3 6] Sfc. «SScfe©W&l/>X7W ©i§£ 

Slgt, ffif2©<J: 5 3 >x#i£ 

t;:T*fiLfcl/>XJiC^£tf# 1st. 

cko u>xwM^mit^^^>xmt^. — fi-ro&g so 

[0037] (/x;n±aim;'SP>XMisf?s#») * 
%Bjcoi/>x»®jg*teic43^T«. u>xmnm^ 
mw-i&mzj X)vvk\&-$-z,z.t\z&-iT. ttm-z-&z>z. 

i7h. £f5fcJ; D lx>X!M^*«#^i*co^^fiJS[{c 

ztDMmmT&m^TmT^v uyxmn^ma-r^ <o 

5£> §tfaZttM2l£tzU>XMm%iZ3Lm# : &W\ZttM 

mmistf±2 < S5 $ ©is ^ >xmvi!V>>&ttfiL?z>&.-v 

[0 0 3 8] 1i»fe»Wfel/>X7H'$Sig-r 
£*§&IX iif[fB©<£5&&;£fttcj;£&gfii&#©/X 

&/x;i/^£©&&©u>X£^figT&/t 
* ©*m z$ tj*fe l fc v >xwm%L z^ftwmw \z j 

[0039] ¥fi®yx;^ffl^TStfi©ffi so 



10 

[0 0 4 0] (^jnl/>X7W) *^BJ<DU>X 
©Sito&ftKisnTtt. JifSHcttV'f ?nls>X&Mm 
Wl:ffitStT7< ^ n 1/>X7 K $Slt?>. £© 
1/>X7H OBE^Jtt, iintt©^!' <fc-5A° 
U £DU>X©JgS©Jg1*fciiPH4 
©&tWCck3/1:? — >K*hSLTi^5©T, #589!©$? 

mmmx'$>i>-7^ ? a u >x©fii* j;tfj£#©fltsra 

KufcrotfcoT^S. Sit, i£ntt©iftngB$M;:©# 



mv>x\zvc^ w>x»tt»£ii^©«»©ffiai*/hs 

[0 0 4 1] *fc»fiLfcU>Xfi»«*#»S-&*C 

tfiv-f £ a W >X7 UX Sr^BfcSgjg-f 3 d £j&*T£ 

[0 0 4 2] B2C, £©J;3fr*f89l©#afR«T* 
SV-f ^DU>X7KO»f®BI*3S-r. £«f#l±K: 

S3' a«#js$n, se.{c^$nTf«tt^«^*s 
[0043] mz\z, z.<n£5tmw<D$rmmm-c'&z> 

tfi^?Dl/>X7K©II0**t. 3dt&l± 

ti±3±l;tfiOSlfil'>Xl 5. f&2&V>Xl 
6. $3fel/>Xl 7«Snt^5, 
[0 0 4 4] 

a® t jintt ©a ^ \z <fc /i ^ - > * z t &-c 

AO, 2a\/yX$:&J$.-(:'$Z>b<DT&nte%f 

Sfftmi, a©i8T?u>x*^#ja»&toa-5* 
-r ^ □ i/ >X7 v>w&\zm ^ e> nt n-s ©T-fen 

7.. %^1iv7.. (HOYA (**) JBBSC7fc£) . 



I 
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— K ^Uy^l^ftt*©:/^*^ y" yV;i/A, 7^ 
[0 0 4 5] i»»0»tt, ffl&KjSUT^b 

[0 0 4 6] ftjfcMtefrM 

ft*je^fct*«piie^«i«*ffl^T, ftjia**gtt 
ic ?intt © it ^ ic j: & / \9 - > s ^srr •& ^ t a* 

&?Lt>9M&fe©Ti*&lr>ftt. ft©J$£HCJ;oTftji4 

£*a fc ± o t ju > y-ts. e oxt^ffi s «r ^<b 3 -e-s 

[0047] *f£w<DBmmm-c\t. yt»m\z^o. a* 20 

<bu *fla»«»t©}inttJc**ft2S*±i;s-a-, a 
[0048] (ftteMttn) *5&wiztffmizm^*>tiz> 

(T i O2) . ®fbM§£J (ZnO) . &fb 
ff (Sn02) -^^ho^^ (SrTi 

o 3 ) ■mit^yifx^y (W03) , ^{btfxvy; (b 

i 2O3) . 1Kb®; (Fe203) ©J:3fc£JR»ft:ft«rliS 30 

[0 0 4 9] fttt^tUTO&fb^^Kfet^Ttt, 7 

IS (80 . STS-02, fW a fi7nm) , ffi& 
(SlIfflTt^-tW^-T 1 /^ (B£{t¥, TA- 40 
1 5, ¥^ B a B f g 1 2nm) *H 
[0 0 5 0] ft«^©*ig«, ag*«/jNSVit>©©^*« 
3feMlSfEA^$»l:4fib. ft«i!«"^*r>i©«®©ffi 
Sa*/h3<fc*©-p$f*Llr>. ¥^SS*«5 0 nmHT 
(DfeWSK, J;t)!if*L<li2 0nmEtT©t)O 

<DBth\Z£?T>bZ<tZ-oXL£l,\ fflSntt©5SS*«^ 
ft#fc ! b©£fc?)-^-^. 
[0 0 5 1 ] ftMtttetf Ji*©ftttll©*tt. 5 fiffl;% 50 
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~6 0S»%Tfe-5^i:*W*b<, 2 0li%~4 0 
[0 0 5 2] (AW >**-fi£#) #fS|li©» ilffitttcfe 

i^rfttt^^jitcm^n-s am* $f?£Lr< 

te±#»*<ffilEft»iK©ftBjB»;:«i: 0 $Mt?<*ftfc^«fc 5 

( 1 ) '/)W)\>&fcmz£. k> 2 u n^^«7;u^i+->-> 
;u#/#d->p (2) MTktS^Sifttt 

[0053] aase d) ©*-&. — js^y„s i x 

4-n (n=l~3) TS£n5J£3S§ib"&#l© 1 fc« 

;us, 7Mn7JWH, tfx;us, 7syiifc(i 
[0054] ^^;i/hu^p;i/x7>> ^ 

*^;|/HJ t -7h + y->7> ; x^UHJ^p 

VV7>, If)|/hiJIh + yy7>, X^;UhU-f7 

7°a^+->->^>. x^Jl/h'J t-^h + ->->5>; n 
- y'n ¥)l> h U ?DJl/y7X n-7"D fcf^ MJ7*DA 
~S7>, n -T'ntf^h 'J / h + '>->7>, n-ynfcf 
;i/ FUih + yy7>- n - 7a tf;p h U -f V 7°a#^ 
->->^>, n-7*Ptr;H-U t-7*Kyy7>; n- 
's* ->;P h'J?n^y7>, n - h'J7*nAy 
n-A^y;^iJ^Kyy7>, n-^ : y)V 
h 'J Ihty>7>, n -s\*i/)V V U-f V 7 p P#+'> 
->7>. n-A+->^MJ t -y*h+yy7> ; n — r 

->;uh Ui7P;i/v^>« n-fyJH> l J7'nAy7>. 

i>->7>> n-fyJl'MJ-1'V7'D^*yy7>. n - 
x->;i/hU t -7"h^v->7> ; n-^^T'/iH-'J 
jDjl/y7>, n-*^r»l'h l J7'aAy5X n 
-t^r/JI'h'J/h+yy^X n -*9? : ri')\' 
hijlh*yy7>, n-^^fyJI'h l J^V7'D# 

> ; 7xx;UhiJi7P;U->^>, 7x^hiJ7"DAy 

7>. 7xx;uh U ^ ht->y7>, 7xx;uh'jxh 
^->->7>. 7i^hU-fV7'D^yy7>. 7i 
x;i^h ij t -7h+y->7> ; xH7^p;U->7>, 7 
F77nAy7>, f h7^h*yy7>, f h5Xh 
+ v->^>. x H 7 "7* F+yy7 y/F+yyih 
+ ->->7> ; y^^y7njk>7>, y^f^y7'D 
A-/7>, i?*3-)Vz?* h^->->5>. y/fJI/ylh 



ft §fj 2000-2802 (P2000-2802A) 



(8) 



13 

^ ; y7i^y?D^y7>. y7i^y 
7"DAy7>, y7izik//h*yy7>, y7ir 

7ir;MfJl'y7'DAy7> 1 7xx;M3\H^* h 

7ixJMWylb + yy7>; h U * 

□ ;i-t^Oy7>, h'J^DAth'Oy^X h U ^ h 

tytHo->7>, hUih+yth'ny7>, MM 
77"D^yk h'Dy7>, h 'J t -^h+vt h'Dy 
5> ; M-)VY^)ifU)Vi/yy. \i-)V h U 7*PAy7 
>, k'c;H>U>h+i/y7>, t'zj^Uih + yy 
7>> t'z^h'J-fvyn^yy^X k'z;|/ h 'J t 

7>> h U 7)V*uzfu)d)lV 'J T'nAy^X MJ7 

h 'j x h + ->-> 7 x b u a zfu v u -r 

V7*P#+yy7X MJ7Ma7'ne;i'hU t 
y->7>, r-^UvF+v^Ptf^HJ;* h*yy7 

>, r-^'J->h*^v7' > otf;uhUxh^->->^>, r 
-^U vH*'>^Dtf;H-U t -7b*->->5>> ; r- 

-*$7Z ij D+yT'D tfjMf fyl h+yy 7>, 



CF 3 (CF 2 ) 3 CH 2 CH 2 S 
CF 3 (CF 2 ) 5 CH 2 CH 2 S 
CF3 (CF 2 ) 7CH 2 CH 2 S 



CF 3 (CF 2 ) 9 CH 2 CH 2 S 
(CF3) 2 CF (CF 2 ) 4CH 2 CH23o; i (OCH3) 3 
(CF3) 2 CF (CF 2 ) 6CH 2 CH 2 S i (OCH3) 3 
(CF 3 ) 2 CF (CF 2 ) 8 CH 2 CH 2 S i (OCH3) 3 

CF3 (C6H4) C 2 H4S i (OCH3) 3 



14 

*-^5'7^UD^v7 P Dtf;PhUXh + ->>'7>> T ~ 
*$79 'Jn+y7at!il'MJ-fvyD#+yy7>- 
r-^i'Tj'Un+^DK^h'J t 
>; T-7277 p at:jMfJI/yXh+yy7X 7- 
75/7nWMf;i/ylH + yy7>, t-7277" 
PtfJUMJ* h^->->5>. r-757 yPtf;Uh'JX 
^yy7>, r -7 5 J h 'M 7 7°p 

y7>, r-TS/yntf^h'J t-7h+y->7>; 
r-^^yh^Ptf^^^iy^ h+yy7>, 7- 

10 ^;i/*^ , hyptr;u^^;i/v 5 xh+->->7>, t-^^ 

Ptf;i/hUXh + ->->5>. T-^M^hT'n^h 
U-fy7DW-yy7>. r-*)V)3-7V?u\Z)VYV 
t-yh*yy7>;J3- (3, 4 -x#*->->;7 P^\ 
+->;P) Ifil/h^h + yy^X /3 - (3, 4-x 
#+yyi'PA+yJl') Xf JPhUXh+yy7> ; 43 

[0 0 5 5] A-f >y—<L LT, <KH;:» £ L < 

20 7;i/^-P7;i/*;us*-a ; fir-r-5)4tu ->p*+i->£ffln5 

7 * t^o 
(OCH3) 3 
(OCH3) 3 
(OCH3) 3 
(OCH3) 3 



CF3 (CF 2 ) 3 (C 6 H 4 ) C 2 H 4 S 

CF 3 (CF 2 ) 5 (C 6 H 4 ) C 2 H 4 S 

CF 3 (CF 2 ) 7 (C 6 H 4 ) C 2 H 4 S 

CF 3 (CF 2 ) 3 CH 2 CH 2 S 

CF 3 (CF 2 ) 5 CH 2 CH 2 S 

CF3 (CF 2 ) 7CH 2 CH 2 S 

CF 3 (CF 2 ) gCH 2 CH 2 S 



(OCH3) 3 
(OCH3) 3 
(OCH3) 3 
CH 3 (OCH3) 2 
CH 3 (OCH3) 2 
CH 3 (OCH3) 2 
CH34o(OCH3> 2 



(CF3) 2 CF (CF 2 ) 4 CH 2 CH 2 S i CH 3 (OCH3) 2 
(CF3) 2 CF (CF 2 ) 6 CH 2 CH 2 S i CH3 (OCH3) 2 
(CF 3 ) 2 CF (CF 2 ) 8CH2CH 2 S i CH 3 (OCH3) 2 
CF3 (C 6 H 4 ) C 2 H 4 S i CH 3 (OCH3) 2 
CF 3 (CF 2 ) 3 (C 6 H 4 ) C 2 H 4 S i CH 3 (OCH3) 2 
CF 3 (CF 2 ) 5 (C6H 4 ) C 2 H 4 S i CH 3 (OCH3) 2 
CF3 (CF2) 7 (C6H 4 ) C 2 H 4 S i CH3 (OCH3) 2 



CF 3 (CF 2 ) 3CH 2 CH 2 S 
CF 3 (CF 2 ) 5CH 2 CH 2 S 
CF3 (CF2) 7CH2CH2S 



(OCH 2 CH 3 ) 3 
(OCH2CH3) 3 
(O6-0H2CH3) 3 
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CF 3 (CF 2 ) 9 CH 2 CH 2 S i (OCH 2 CH 3 ) 3 

CF 3 (CF 2 ) 7 S0 2 N (C2H5) C 2 H 4 CH 2 S i (OCH3) 3 
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±K© «t 5 tt 7 a 7 ;Mf )im Wf 3 U -> □ * 
If ©#^!W^©&*tt^*i*< fr±L. uyX®.f$.® 

^7*7 H 'J y ^7>ffl^»& £©tt«£#itf 

[0 0 5 6] tfrfB (2) ©KJfcttvU a->ilTll 

- (S i (Rl) (R2) O) n - 

fctzV. nte2£U©g$:. Rl. R2tt-tn-€ f nK*ft 
1 ~ 1 0 ©Iftfe I < 11*8107^+ 7;k7"X 
;k 7 U -M5WJ->7; Til'+JHTJbSi 
£-5>„ if* L <«:£#© 4 0 ^^SSfiilTd*^— ;k 7i 
-;k Aay>ft7i-^T*4It*5x-§5. 
Rlfc«fctf/£fc«R2#j*^;i/gT&-5 i k©#^®x* 

[0 0 5 7] fifew^kffy^'J ->P 

t> fc: 5; * f^tf U ^ n > © J: 3 & SiE c £ 

[0 0 5 8] (3t»«-&#H^ffl^*-tOffi©«») * 

0tJ*j£B#-y--7 7 i7^> Mifi : N I KKOL B 
L. BC. BO. BBffl§y'J-Xf®^t*IS©# 
ffiffitti. fa#>ta:ZONYL FSN. FS 
O. Jfiffi^ffi : it-7D>S - 1 4 1 . 145. AB* 
^>+S:/^77->{'F-141. 14 4. ^tX 
:7^-/i>hF-2 0 0, F251. ^-T + >X 
S:l^>DS-4 0 1, 4 0 2. 7,'J-XA 
: 7P7-KFC- 1 7 0. 1 7 6 #©7 y MJbtb* 

T*ZZ>. $.Tz. %^y%. 7-*y%, 40 

[0059] *%w\ztifm\zm^z>nz>ytMm<a 

^fa^Uxx^k 79V)HtM, l'Jifl/>, v 

7 U ;u 7 ^ k x^ix>yDtri^>vx>^yv 
-. x#*ymm. 7i/-;«, #y}w*>, ^ 

75 K. #'J-f 5 H, x^U>^> ? x>rfA, ?dd 

l/>. #'JMt'z;K :MP>, *Ul7>f;k #'J so 



7*?yl>, #ys>X-f S^V-Jk 3j?U7^'JPX 
[0 0 6 0] (ft«&R^TJI©^)S7j&) ftM^*! 

xxu-p-k r-f^yn-h. p-ju 

P - h, t'- Ha - hfc£0#ftfc:«fc 0 UT 
&©Jf ^fiTT-SCt^T**. 

[006 1 ] ytmmm^tsm^i&^m^^m^z, m 

ntt^tf, fci^tfx^y-Jk -fV7'a;v-j^©7 

[0 0 6 2] 0fctt8*«Uli 7fcM«£ 

«UB3li-Sfc«>©fltUHft*«. ftM«£0ng-f seta? 

[0 0 6 3] MTL&XMmtVT, Ti-f-MM?-?- 
7SrfflV»S»^tt, BS»fij&*3 8 0 nmJ£TFK*&© 

t. 3t«jioBie«*^iSifc«j:ofT5;it*«Tr*4. z. 



BBS*: 



[0 0 6 4] 0 4«*^W©Sf®^-r*«)^©«t535: 
mwm~?&Z>o M4 (a) tc^$tl?>J;5!c. 1 



*WtfLTZ>. 'A^T, 04 (b) (C^^n-5«fc^lC. Rt 

[0 0 6 5] aeejfew 
xru-nzmiznz. 

[0 0 6 6] *5EWOjfaJB«fc*t»Ttt. ifi7tB©^ 
fck>X©PfiEtl^«UCJSntt©a^S:ffl^T^J5£-r 
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ft »j*-r s tab (Dmn&vm ^ k <t s a* - > ft m& 

& K ifi3t € ft ^ fig-T 5 fc * O # A ft £ £f?£ft: * ## $ 
[0 0 6 7] *#M*#j£f *#ttiLT»4-*«£"b 

© t * n a » c k ^ $ n * ^ jj» . m x \x * - # > x 5 y 

CO 0 6 8] 1511 ZL<D&o1S.*%W<OftmmWZ2b 

s> jiftHftwrsv'f i7Du>X7U"f o-m^t 

T*&^pB#l£U>X2rt<0fiK£n, £ 6tcSJ##: 101/ 
[0 0 6 9] 06«;i©cfc5ftjIftJlft ; fr-r&^-1'i7Ci 20 

>xt i^f ox^MAttttt e»tifcB^ e> ETzw-mmx- 
[0070] mm^m^omm 

$?i;L<te0. 2 MmKTitS. 
[0 0 7 1 ] 07te;i©cfc5£d@ftJIft ; t-f-57-f 

U- >X7 l"f ft/8 ^TfcS»fcg«©— 0y&;S-r»rffiH 

[oo7 2] $fc. #3Biw©0fa»«T»**rev-f ^ 
^^du >X7 u-f (Dmmzm-r zmmm^zmm-c 



■EAT, £9«£U<teO. 2m/xmJ^Ti:T?>. 

[0 0 7 3] H8tt£©«k3&J^Ji7£^rr**re© 
7^J?DP >X7 K ftffl l>T^5«SSiO- #Jft* 

■T»rBi0T**. 3tfIXaS?±lc. «3tH*^r-r4# 

•V-f ^DU>X7W fttf-LTftft^&iii^l 0 IrAU 

[0 0 7 4] T^T-Xl^-^COfriffl 
*^M05fiS^)HlT*-5V-r^nU>X7U-f «. gffi 

-ft £ ©f -r 7. X I/- fc: Htt * fc & BBp"p i b T 

<t§ii)iWJL<, 1 KmKT, «t 0 

[0 0 7 5] B9tt£©«fc'3fcjfi3l|£Ji7£}rr4V>f £ 
ol/>X7W Srffl^sT^t-S^Sx-i'XXU'-©— 09ft 

*rwfffiHT?»*. m^ B ; f^7.zfv-±.\zm%m^:mt 

[0 0 7 6] Sfc. *38«0(fIiflrtf»SSfe7-fi? 

7>r;i/^t. Y'f ^ d 1/ >X7 u-f 

-tti^o^t^T^. m&y j )H?$:®.misti.^f&mti.ffi 
f&T-?^ ? d u>x7 u-r <Dmmz&-? : b'T4 xxu- 

[0077] z.e>m£, JfSKBi^I^^M* 
t* ^ H © ft ft © iSU S ft ffli A @ S ft |b] ± 3 -5 «6 

msbztztb. %<D=fmz^%mm^m<o%^mit 

0. 2 wmKTttS. 

[0 0 7 8] 01 OteC^Jcpfcj&ftJlft^rrS^fiV 
-f ^ DU>X7 U-T ftffl ^T^-SfKSx-Y XXU--W- 

^jft^-r^fS0T$>?>. 3tJB. mw B mi-. ffiftsft^-r 

a nit snfcft >ai/>X7KSH 
xftgBidfti lii/tatsns. 

[0 0 7 9] 

[0 0 8 0] ^MMi 
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U3->TSL 8 1 1 3) 0. 4g, 7Mn7;p34 
->->7>MF-160E (b — ir&-7a#?y) 0. 3 

g. yttemmm^-Tj >^sost-ko i (siscg 

5 OrOfiS-ri Oftffl%L®i?Z>Zt\Z£Q, sd*# 
^It^tlC^StCS^Snrc^JSO. 2Mm©j§BJ§&Jf 
(CJ;D 7 OmW/cm2fflIST5 Ofj>ffl, 7X?^ 

§§ (t&*n#®*4^ (*) ca-zd fcioajeu*:. 

*i^ffl*©SMfttt 14 2" , »t£8B©* 

[0 0 8 1 ] ^mm2 

fz\ *tfM7* h^X^^lffLX, *ffi7>Xfc«fc»P 7 
OmW/cm2©IST9 0»M«3ttb, SffifCrStltt 

ttUVJgftttMB (x7.x;U7£ u U- hfeffli : MJUfb* 
IISAQ-9) 1 0 0 0 g, Jlfb^teSiJ (3V\**^-> 
t'Jf^^^JPXa-fM+aTl 1 7 3) 5 0g. 
(*GIEfl;3*«) 12 5g^U, 3#|H]8I#L 

WitftfmLtz* uM*«5>7 , l:±!3 7 0mW/cm 
2©fl8«Tf5»W*3tr*;:tfcJ:0fig5 0 urn. J* 
,&B§8t 1 mm©V-f H aU>XT l"i £#-3 d 

A o 

[0082] -^mrn-j 

i§2 0 0 (im®n»/^->*il 0 0 tfmlHJIHTMSSc 

<fc*3 7 0mW/cm2©IgT9 OfJMSIgftU 
!itltt©i« k » H »At * - 3 ftfc»fi£## £f# 

[0 0 8 3] *8ttUV«{b»i (xx^;i/7^u u- 
hfcfflg : WWft&lMMAQ- 1 1) lOOOg, «ft 

1 8 4) 5 0 g. (^iEfb^S) 2 5g^I§ 

U 3£|BJ8M»>Lfc. *5*lfcS£tteMMIta£Stt 
tbSfi (EFDttBf^^>t-l 5 0 0XL- 1 



(11) 

fcaw^#±©n»/^^->w»©«f'Cfico. ooo 

lmltttBL/io C©i#P±J±lfK«n^A°^->gB©*- 

£zK&7 >X£ <fc 0 7 0 mW/ c m2©!&gT i o &IHI 
myfrfZ> Z\£\ZJ: Difig2 0 0 um, m&mm 5 0 0 w 
m©v-f ?nl/ >X7 U-f H £*iT#fc. 
[0 0 8 4] ^«SW4 

io ^V-7u\L)\,-7)Vl—)V2> g. ^Jl/#/><7> (*2-> 
U3 — >«TSL 8 1 1 3) 4. 2g, gtfb3^>f&* 
(5BS*»ST-0l¥^fig7nm) 0. 2 g £g 
»&nfc$HR»«r2 0»W, 1 0 OtCffi^S 
-©^5Xlf>r3-7 : -^ >^fetCJ; 
0, 53S*5Xa«JI*#±l:lflil/&. ^tl£15 0 



0. 2m<Dm&tfL*fT-otz, 



•A^X\ l%K.7l(.mi\Zj:9 7 0mW/cm2fflIST5 

20 «&ftfeft&«ftMlft£8g (tSfP#ffiit;*SCA-Z3y) 
K«tt)Si£bfc. *72' . n-Or 

5° J^TTabofco 

[0 0 8 5] ^j&fll 5 

(v<i7Pl^>X) (*»t)) (tttti) 
53£#7XS9i3ae#±K:, SI;f«0J 4 Ef^ftlifeJi-^l- 
2 0 0 AtmX 2 0 0 Atm©iE^}g/1^ — 10 0 /zm 
so 5>X{IJ:0 7 0mW/cm2®iaT9 O^Pfl*^ 

l. ssiciintt©s^ ; 5jE^A°^->^ss3tifea 

0g, sgg* (MjE<fc*a8) HOg^L/:^ 
(SLtK) ±IB©?intt©^^'5)iE^/1^->^ 

\z<D&m&mzmfi-£ntzo 

[0 0 8 6] U VS£{fc®Ig (7 ^ "J ;U«^Sg : M)Mt¥ 

xnsat'-A-tr-y h267) looog, mfcmthM 

40 ;u ^ y t 'J f y s * ^XS'f ; 1 7 1 8 

4) 5 0g^L, 3»|B»t«iUfc. ftStlfcjg^iBc 
Stt*«f«Blt*i±tilS« (EFDttSr^^>D-l 
5 0 0XL-15) tCT, lgro?'J->l7fi^i 
fliLfcigBJ^ft:±cD^^flj$nT^/S^iE^A^ 
->g|57>©4 , 'D(C0. 0 0 0 lm 1 Ptttibfc. d©i* 

0 mW/ c m2©flgfl[T 1 0 ffrlBttft-r* C i (C<t 0 2 
0O(imX2 0 0 wm©IE*^JSS^#-r^> ^^CSSHI 
so 5 0 0 Atm©^-f ^Pl/>X7l/-f^#^^i:^T# 
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tz. 
[0 0 8 7] 

(Wfi7-f^pi/>X) (Tk^tL) (tttb) 

S2 0 0 MmCOR^A^->*n 0 0 mF«S3PlTiSf&<@ 

OmW/cm2©IST9 0$HU]BftU SffitCjSfttt 

[0 0 8 8] *^ttUVSS{bWI (X7r;i/7i7 U I/- io 
h-^SI : ^ilKb^I^SAQ- 11) lOg, i^bF^ 

50 (^ax^->^ju5V-^s;*j;1'SH ;u#*o.7 l 8 

4 ) o . 5 g , i . 25g, (*^tfi£ 

SP-X^>^f;U) 0. 5g£S£U 3#Fp5]J1t#U 
[0 0 8 9] &®tii\JVMfcffim (IXfJl-T^Ul/- 

h®m : ^iiKb#i*©AQ- id iog, mitm^h 

m (f/U^ytil'f^-^S*;^ 0+a7 1 8 
4) 0. 5g. M"g7kl. 25g, ^ffe^ (HfOfCfbfijt 
M^U 'J7>h^'J-» 0. 5g^&L, 3 #18)81 20 

[0 0 9 0] Tjc&ttUVS^bSfJJi (X7.x^Ti7Ul^- 

bmm : ^iiKb^x^SAQ- ii) iog, mitmtth 

ffl (f /U^y t Jl^f-f S *il/S-f a 7 1 8 

4) 0. 5g, H@*l. 25g, n&8km (*^bfijt 
9 V U 7 7^-) 0. 5g^U 3»P^«i$ 

[0091] %^ntz^>xwMm^mwm^i±\h&m. 

(EEDSf-f^>it-l 5 0 OXL-1 5) (CT, 

±.%Z(D'mftft<Dmu%wwrt$-yfimzntzmw?im so 
&±©*, ^, mizmiZLtznM^f-yffiftiDrp'biz 

0. 0 0 0 lm 1 RfctbLfc. CcDSt. fthtil^tiR J^/N°^ 

#>ofco Z\n^my>Zf\Z^:K> 7 0mW/cm2©I 
ST1 0#^@^-r-5^<ttcJ;OiSg2 0 0 Aim. IS* 
ESS 5 0 0 (zmOf §7-f ^ n 1/ >X7 l/-f 5ft. 
[0 0 9 2] mmM7 

(M&Tit>uV>X) (tK^L) (3-t-^>^) 

^^^^mm^mw±iz^mm 1 rets©^^** 

12 0 0 wmCDRJg/1^->^*|S]t' 10 0 (tmP B 1 
PB> St^faC: 7 0 0 wmKPaTffi^fSilfiA/^^^^* 
h-77.^5^LT7Kffi7>7'{CJ;0 7 0mW/cm2© 
IgT9 O^F^TfcU StStriinttcDiiS^R^A^- 

>tmt*ntzmw%m&zmtz* 
[0093] ^m^xjvmimm (1x7^7? u v— 

h®m : ^JUfb^lUMAQ - 9) lOg. ^{fcM^J 
(f/U^vtil'r^-ySAJWM*a7 1 1 7 
3) 0. 5g, s£g*l. 2 5g. ^fegm (MMitlS. 
iD-X'O^fJW 0. 5g^L, 3fl-|HHt#U so 
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m&mu>xffinmzmtz. 
[0094] TK.m&uvmtm'i (xt-t^i-t^ui— 

h®m : MJlKt^XHMAQ-9) lOg. SibM^^J 
(^n7,'<.isAr)V7-4 —'T^tDVM.'l )lfi*3-T I 1 7 
3) 0. 5g..&B*l. 25g, (fc&fcj* 
S7U'J7>h^U-» 0. 5g^L, 3fl-HSI 

[0095] yum&uvmitmn dxr^^ui'- 

h®m : MJlHb^lStSAQ - 9) 10g, S^bM^^J 
(f/U^ytil'T-f-^S*^ Jktf+iT 1 1 7 
3) 0. 5g, ^StKI. 25g, frfi£5:» (^{bfig 
Ktfw ^ h U77;H 0. 5g^L, 3 5i-M*^ 

fr&mi>>xmfm$:mfzo 

[0 0 9 6] m^fttzm&vyXWMfe&'rj yXu- 

fc. ^n$r*®^>^ > tCJ:0 7 0mW/cm2fflI^T 

1 0 # mmytt z> z. t iz ct 0 mit v tz. 

[0 0 9 7] Z\<Difr&l<yX%:WJ&htz-$.mfc±.\Z±.U 

iimmizVTXf&m^mmzMi&v, m&u>x<DMji 

m&tmmvmftzi : fUoz:t-?m&i'> 

[0098] n&u>xmnm&m^Tmm<DmfEz?T 
^tm<ov>xm.(on<Dm\z 1 0 0 umcDmm^ 

1 mm«)^rfe-7'f Z> a u >X7 V-i ^%tz. 

[0 0 9 9] gjfi&g?l8 

imtW) (zk&L) (3-<t4><?) 
E§10 0tfmT$ioT, 1 0 wmFiflRitcMA,*:-?^ £ 

iSgl 0 umTfeot, 1 0 0 Aim£>fflfiSTM/iy;£7 * 
Y^XZ tV>Xt(DfoW'£t> J &*'frr>tz'&, *«7> 
XlC <fc 0 * - > g 3t 5 fx -a tz. 
[0100] #<AT, *-#>^^->'^ (=mt¥# 9 
5 0) 4g, #U \i-)l>7)lzl-)V (B*-&^b^^~ 
ty-MH-2 6) 0. 7g, -f ^ >32«l7K 9 5 . 3 
g^9 CCfclllJIftbfi^SfPU. *n*, 1 2 0 0 0 r 

tiBMtst. xatytmi/w** mftunwzmtii 

mzttmLtZo *^T, 1 5 0"CT3 0#MtnJ»LT, 

[0101] ^Mg!l9 
(»3tJi) (ttffi) 
iSg7 0 0 wmT&oT 1 0 /zmffilHUMA/^: v--f 2 □ 



« 
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1 0 (imT$oT7 0 0 um<Dfflffi-CMAjti~7 * 



[0 10 2] #UT% ^7.^>U— (EFDttS) (C 

fc„ 10 
[0 10 3] 3li£giJ 1 0 

111 0 0 //mTJbotl 0 umfflffi\ZW./uf£-?'1 
1 0 (imti^t 1 0 0 y m<DFB I 3RiTil^;' l c::7;* 



j; o n 5> - y m% £ 'n r> it. 

[0 10 4] SU* (BWYk* OHO SS^U- 

>X.y^WL2 0{g*#fi) *XU- Kn-^-fCfcO^ 20 

[0 10 5] W®M>* (*f • -f y^=ryO 

(#0 ll'f^DXIl) fcffl^D — ^-{C«tt) 3 

[0 10 6] HMffl i i 



m%m) (*^ro) (ttui) 

Bg7 0 0 (imt'iot 1 0 MmPB'IKSfcMA,*:^ ?U 

vyX7V^<D3im#-r?$>z>Ta$kJi37,<nmmz. mm 30 

111 0 wmT'$>-pT7 0 0 um<DmmT'$Lk,tz7 * h 
VX^Sr^LT, |/>Xt©fil^bta, *«5>X 

[0 l 0 7] &^T\ SLtK (BSfftf (*) u- 
>l7fi2 0fg*ff?) £XU- Kn— ^-KJ:D± 

[o i o 8] tww>+ (if - -iypT-vZ 

OHO SSx-fi/D^H) &;^7jK++)-f*/l:io 
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•3tt«»c©*#3i3-a-fc. ^^t. i o ox:t'3 oa-ra 

SDgiLgL*£Bfc*U JEMS L&. 

[0109] mmm i 2 

(v<^7du>x) (p±tu) (otmm\z&2>m&mm<D 
&-&ji?xmw^ft&±.\zmmm 1 BisroftMJi^Ji 

m 9 mmCDRPA'37->£ fcOTT, 2 £^LT7kffi5 > 
XtCjrD 7 OmW/cm2©IST9 OgMSISIftU * 

[oiio] **ttuv«Yb»ai (xx^;i/T5"j 

hSfflg : *SJIIfl;*I*SAQ - 7) lOOOg, SfcR! 
&$l A*X -V U 7^ X S # JUXSH M+a7 1 
8 4) 5 0 g, ^g* (*BiEft;^«) 2 5g5g^U 

SJt^±©R^/t^->^CD4 I 'C>tC 1 5 ~ 5 5 u Ltt 

atstfco z<Dt^i±&mzf n iMrt5'-y%&<D?)-\zti:tfio 

XfCJrD 7 0mW/cm2©,igTl O&fflmyftZZ. 
tKJcD, ii9mm> MIE12 7-9 Omra©l/> 
X£, «tJm^£^©i±iii*£fMT&;i<i:KJ;Df§:fh 

[0 111] -2r. Jttfc©fc»fc±IEWBtiB£»«:, ft 

#LT^&(^}##0 i§9J£j##±l;: 1 5~5 5 /iLtt 

n^7Kffi^>XtCj;D 7 0mW/cm2fflIST'l 0fJ> 
W«3tUfc**, #6nfel^>Xl«ft(Jftt, its. ft 

&fczntzi'yxm®<DW.m&&xsm&fcM<DM 

[0112] 



mtm&wtMYm. jj$*tog«^ sj«i/>xfg 

(«L) C ) (mm) 

15.0 12.4 9.0 

20.0 16.3 9.0 

3 0.0 1 9.5 9.0 

40.0 22.6 9.0 

50.0 33.4 9.0 

5 5. 0 3 8.4' so 9. 0 



<k&L\/yXM&mm 

(mm) 

9 0.4 

5 2. 0 

4 6. 3 
4 0. 3 
3 1. 2 
2 7. 8 
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(14) 



25 



26 



15. o 

2 0. o 

3 0. o 

4 0. 0 

5 0. 0 
5 5. 0 



(° ) 
18. 9 



2 2. 

1 8. 

2 4. 
2 2. 
2 2. 



6 
4 
1 
6 
6 



£/£U>X#S 
(mm) 

8. 0 
7. 0 

9. 0 
10. 0 
11.0 

io 1 2. 0 



(mm) 
7 0. 0 



6 8 

7 0 
6 6 
6 8 
6 8 



3 
5 
5 
0 
0 



[0 113] 

{7uu>XTu^<Dmm\z&tzo. {tmmmid^ 
xsm^<Dmm*m<, umu>x<dm&&x%, 

[gin ^%m<Du>x<onm^m\z^x, M&mm 
zmm-tzx&omwmx&Zo 
[02] *%w<DtrmBMTfo%^^ zuuyxru-i 

[0 3] *mmbrmmmT$>z>. w&^-r ?nu>x 

[04] *%w<DftmmmTfozftMm$:m^tz^^ v 

[05] *^0^(D»3gsi«T$>^> aotjisrw-r*^ 

[0 6] *mmftmmmx$>z>, mytmz^-rz^-i 

[07] *mw<Dtimmmx&z>, mytm*^z>^^ 

[08] *mmftrmmmx$)Z>. mytmz^-?z>^& 

S9] *»B^(DSTig^«T^^, ig^il^^f ^>v< 



20 



30 



[010] ^wmmmmx&z, mxmz^rz^ 
&r?«\ ^Di/ >X7 u-i ^xmf&znzmgh^^ x 

^l--CD->piJ^^-r»rS0T$)^o 

1 3£«P# 

2 u>x 

3 



3' ^l&XMM^ 

5 maytm 

6 BisyXii/ 

7 m%m 

8 Altft 

9 tfe7^M 

i o ytm^mm? 

1 1 SStt 

1 2 SBS 

1 3 mghm^- 

1 4 

1 5 

1 6 

1 7 

1 8 

1 9 

2 0 
2 1 



lfeU>X 
2fiU>X 
3feU>X 

s^i^^ v-r ^ d v >xt u-f g 
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[03] 
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